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(54) WIDE FIELD CAMERA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make obtainable an 
image equivalent to an image picked up by a normal lens 
by correcting distortion of an image picked up by a 
camera on which a wide field lens is mounted and to 
make an ultrawide angle monitoring camera, etc. realized 
that has not been obtainable with a wide angle lens. 
SOLUTION: This camera device provided with a wide 
field lens 1 is provided with an A/D converting means 3 
which converts an output signal has undergone 
photoelectric conversion of the camera device into a 
digital signal a memory means 6 which temporarily 
stores an output of the means 3 and a read address 
deciding means 7 which decides an address when reading 
an image from the means 6 by a relational expression 
defining at least the radius of a reference circle of a 
circular image given by the lens 1 as a variable. 
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(54) j2:«irA^9SIB 



(57) CSS^J] 

«-^{C^8S!r-5A/'DS:»#l83i. A/DlBfe^S3 

©ffi;^*-B#e<jeci2is-r s ^ * 6 i > fi>^c < i 
■r -SK^^^fc i or y * "J 6 *>6 ©iSfijRtH ly<Dl?l 




(2) 

1 

mi£A/D^ik^m<Dm:b'S:-mmic9EW.-r e ^ * # 

StHb<DISC!>r K u;^*9iS-r SKffl LT K lo 

(x. y) iSiii&'T KUX ( i . j ) i©K«6*s. 
e/t an 0 

ccr. 

8= arctan [ (R/R, ) • (.ic/Z) ] 

R. : msgia^cD 1 8 ommmic>tfri>m^Pi<Dmm 

?:«fc-rJ:^KffiS*^§i*. Wf)-(jypti\,^'im.^WL 20 

mmm4] magiii^*'C^*^6CDSBgtR{c«. mm 
m.oymmij^z'mm, 30 

[it^J15] y^r'J^iaCD^WL/r Ku;^ (x. y) 
iHii^r K U;^ < i . j ) i<DM^*s. e/t a n 0 
*?i/c-r±{C, ilMOtfi.C^5:ll$K®ip/C»i bra^J^TCCD 

2 fClEtSOEmW*^ ^$|g. 

[0 00 1 ] 

C0002] 
[0 00 3] 

[feiB3&*»9iO<fc'><!:-rSSB] tC^ifi. ]HISU>X 50 



1$gS2 0 0 1 -5956 

2 

». •?-©7fef4?rti3,c^<t ur± 9 OS. osowwiao 
S©ta»*Rfl5©*^lfeK:^tfeb-C. 3fc#*ji6«ci,»ii: 

L/fc^i{iSiJt«:^©€>©K:)Q:oT*j»3. •ewSJSrfi^ 

[0 0 0 4] ^C-C. C©I6BJ«, iteofc^ttfcSi 

ffitS L-/-cB«©^*'«rffliE Ltji^© U VXrtill! 
L//c*>©£l^^iii«*©4>©«rff-Si<!:'i)4C. EftU-^X 

tS(©TViii^(c*ot:«. 0tS(©iia[rffliEr6 
<h*awi-rsfe©-c*4. 

[0005] 

[g|jS*<Ba^-r-Sfcfe©#l9;] BIJ-^. c©iS*aiK:{^ 

-s^Bjij. ismifu>x<&m)t*^7^g{ctec»r, 

Bifie*^ 7j^g©i£m^Snft:IH^)M-^«r7'i^5?-'Kt 

iii;'3^-B$e<j(cfetfr ■2. ^ * #si . ^pt^^t ^mn 
m u >x*3-^^ sRiies©^n©¥gi*^!gci r^m 
^^{cj: -j-cttrtB^ * ';^S*>6©iii«i^Ul L<om<or 
K u X ^9«£-r Sil W L r F u x?^*K <t 4(1 Aifc 4> 

[0 00 6] sfc, s}^2K:ia«©«?8». 
is:©^ta LT F ux tm&^r f ux ^©M^fej&j. ;>:© 

x = m • i • 9/t anO 
y = m'j • 6 / i & n6 
CCf. m : 

X : y*>;^l8A^6ffi:^©7K¥SEtHffia 

y : ^^*}^mtp'h^^(omm.mmmM 

i : *^^^g*^6ttl;bO*¥-ai« 

0= arctan [ (R/R.) • (7C/2) ] 
CC-C, R : ^ISili«©*'0*»^©^lll 

Ro : mmm.<ois^nmmicKit i>^n(o^m. 

It : Rjg* 

[0007] 3 6{C. If«^3 (Cie4S©#6?B«. 'J 

#K:KJ:6^*'J©SEmw. ^»S»k:J:I3^S*t,-C 
^-:/Jl'#e©rtS|5{c8A6nfcf"-3'?retUT FU^ 
iL/rfflt>S*>©^*-5. 

[0 00 8] */c. i»*^4K:iB*8©^?^W. .#.agiii« 

tti'i:»7!f>P)©K«iR{c». miBia«*'C>*^6©ffiit«cseo 
r^^fidiSti. fii^^ML/fc «>©*RX-r *#s*fil^fc 
«>©-cs.^>. 

[0 00 9] S/c. it^5(CiSi8Snfcl6?i». 



(3) 
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(0010] 

(mm **tH-r^. 

CO 0 1 1 ] ;^lgU>X«, ¥S®S|3?ai!:?*t^fe«r^tia5 

r =4 • R. / (2 7C) 
= 2R, /tc 

C0014]CC-C. C<D3^7cftfflr*S*S5MS 

tan 0 = R/ r 

= (R/R. ) • 
i.e. 0= arctan [ (R/R, 

[00 15] Sfc. 03K:*j«,>-C, ^HS '±©tBl^» 

R©$feffi.'^.R (x. y) K:o(,»r. ?feliiL*^?>©fEgtD 
!<!:> $fe^*R (x. y) ©RjE^i-CQ^J't^OA^e® 
^ilD2i©Sll^ (tb) «. fS^€:M^-rn«. ★ 

D 1/D 2 = tan0/ 0 

[0016] -life. migU>X«. *«|;&tti.C><!: L-rm 
»ltt%Wr*©-c, C© (2) SB^tt^^tfttitOW 

niTL, y) K (2) sj«:m-rn{i. m-rs mn<o 

^*ffliE«©) ¥ffiilflLh©ie3Sffi«fi«r3««>SC<b*J 
[0017] jSSK:. ¥Miii«©I^S ( X. y ) *S*g«c 

i^rs*t6-rsnia«©ffis < i . j ) -eoffiei* 

i = m • X • 9 /tan 0 
j = m • y • 0/tan 9 

0 = arctan [ (R/R, 

R= [x' +y' ] 
[0019] «±© 5 -:p©iCJC J: 0 , mSMW^fJ^ r> 

( i . j ) c:<!:«:gT^©RI»Bgfi^-ca«3nfcffi 

(tiT. mmtiiii:) (x, y) {c^^^gss^ne. 

0*0. c©J:^^cffie^jft%tf'>ci«:<fc»). so 



ommms-. iai©*»®K:t9:K3n/c»«r. f&^E-r?) 
02©¥ma» (f*^-r4»iRci*?©si«) k^L/ 
/ct©jcti^-rs, 

[0012] tieor> t»i^«*tt*^e>«iRA©iSStfc*) 
■sM^mj^^M© 1 8os©fiSRoCcife»-rs© 

-e. C©{4gR,^:iglfc-r¥^©R*. feiT-CW. 
vtil:^©Ril»© 1 8 OSS^gRCiUrl^fflTa. 

[0013] wmi<Dmmw^ c^ta-sesp) 

liRU>Xrffl5T3ttr¥mffiS±«:i|sS«3i±Si, 02 
VLmt*^ (5fe«*i4g*JR ( i . j ) . «Ttl^«R i 
C©SI^S^*^P<!:*a5ffiS 
©4''i:>Oi*ite.i?iSl*«3fe#Li«:-rfta«r0 (rad). * 
^tSS© l/4RilgW*R.<b-rS<!:. •Mi»ffiS©i|i 
S (^ffi#S) r ». 



• • • (0) 

58®S©*Sri¥ffiS '±©il^«Ri©KICC«. IE® 
(tan) Ba0^3&s*a*>6. 



(7r/2) (V (0) 
) • (7i:/2) ] • • • ( 1) 
★ Dl=*mi|iS - tanfl 

asft:. 5!lieaT©5PT> (rad-iai) (O^WPh. 

• • • (2) 

3oi!r (i. ) ) (omm'&m^mLx . ■f^x^i'^^mtf-r 

-c«, ¥Miii#©ffiS (x. y) ^ (2) ^-cfflStcr 
Rilif^-c©i^S ( i . j ) >&*a?).2>, :B:ftefjsc53:, ^>:© 

nai^se ( 3 ) ( 4 ) mr. c iT.=kmm^m^tJ^^) 

[0018] in-fe. Rili«±©S)^« ( i . j ) », ^ 

• • • (3) 
... (4) 

• • (1) 



) • (;c/2) ] 



• • (5) 



(4) 

5 

[0 0 2 1 ] ;X^C. C(^)|^?8tc^^ (McJ^ffliE^tgf^ 
6Si9B-rSo C<D||SS«»|(D (M<?9^ffliEaeB) ii^MMtf 10 

gpiOi. •t::-^^ 1 1 <i::<»^61i^$nrc^^« 
[0022] SlfR;^?^ ^ 2 ({S^^OS%-5)a«HF 

2 ;X7cm#j^^^-? ( C C D ) ^-C 2 
[0 02 3] A/D^^SI53«. T :^a ^ft-^J&7=^i^!$? 

;uft-^«:^K^*r -5 (Dr^ or. ^ u 6 ^— ^la 

A/D^J^gB3«. A;^50^^«;??^'7 2<Dffl;^;Ccgj^3 
nrc^-Siife^c. m:^*5iii«^'=ey 6<oA::t»ccjgjK$ 

[0 02 4] SjA;^*^>^4&i. A/D^^gP3m:^'r 30 

>Pfi£L/c#jNfi2;>C7C^a^M'r€>HKK:a< »l6n/c« 
[0 02 5] r y:7-d^«5>;^*i'>^5tt. S3A;^';;>^ 

[0 02 6] v-^>7P:/n-fe':rif 7&*. r-jV'^'^Zyfj 40 
(3) (4) (cne>{S. ^^C< <bt)jAmSFU>X:^5^ 

[0 0 2 7 ] f^-r^;i'IS58». ■7>f ^n>^n-fe^»if 7r so 



#182 0 0 1 -59 5 6 
6 

3R^s?)/cSmR<D*^C^M«R^>*^S&cM•r ^ f^- ^ ^A;'7 
•r-si. ^feoj^s^^s; ( 3 ) (4) tca-:j^cn6(o 

-r-So C07^--:/;^gP8tc^Sffi$nrci^»M^^^S 
(3) (4) «<b«>CC^MSKr^^;&>e>. CCDMS^3&^# 

KB) <D<?5^^iatSLT:foC:tt^. ffeCDllRS (m^*. II2^|5S 

[0 02 8] rt#SB9«. iii«^^';6±OS?^HiL.S 

^fc}t>. A/D^^gP3«:*5&:f-51f>:7';i/raRi*5iiM± 

[0 02 9] D/A^«|SB10». |^#gB9 3&>6ffl;^$ 
A:^J&^rt»gB9<DtH;^^Cjgi^$nri>€><i:<5:€>tCtB 

[0 03 0] ^jX^. comm^^^m^m-^j^'y^mc 
m^miEyfrnvit. ^mutcmm^^ (3) (4) cc 

[ 0 0 3 1 ] 05». <L(DmjE-j7m^mmr htc^(DWi 

Riiits±ccM^r7K¥ (H) ■n\^-BLumm. (v) :^i^cc 
:^-y;UiK*«flout:*5«3. i 8 ogSiiRCtc;^'-y 



(5) 

7 

■f7-C-?A^.J:^{Cieg3txS. 05:c*Jt,J-C> 
[0 03 2 } 7 y^^'y>tiO>i'5t,cX:fj:$tli>miR 

ft-^H/v&o'o/ 1 ©m;^tc J: o-cjiiTfCTF-ri^-rn 
^iii;^^'3#A6n-c4<iof-dKO-b-^ h*iA:*33n 

[0 033] -mi*. [0. 0] CDB# 

±muNiifimn. u/D{t#> ip%Tv7'^'''j'>*'i' lo 

PJtC±*fflI*>6i1«-r-5«ji8*«f#6ti-5, C©<b*<DT 

i'ci:/a-fe-y9-7-^ai;^?-rs, • la]il«:, [o. 1 ] €> 
^{CWT««IN 2 . [1.0] CDB#«:B&«iKN 3 , 
[ 1 . 1 ] ©^K:«:&g«N 4©S^ (COi,>ri5I8l<Dgl 

fp^rm^ pi«©t»ffi^&-7'f ^'D7•a•fe•;>•t^7^^tl^J■r 
[0034] ^©M*, ±SiaN 1 iTlgi^N 2 20 
YM«©tB»n¥J&*' 6 Rises® *'C»SI5©SiEffiS 

¥J^A^6RIIiiSCD*'C^aJcD7K¥(4g (X. ) *:^iit». c 
n?>X. Y©S<J©Sf^«<DM^**&-C2»<Dl-r 

n«« RiaeE©*s**»-6c<i;*i-c#*. c© 

^mt>c-oi,^xfit, mmj3\^^m.t. *¥77i6)^^<!:©2 

-:3©ii£S*sf#6tiS*s. cne.©¥^*5jt«&S7^-i? 

■5"-:/;l/SI58-C©?iimK:<sEffl3n-S. 
[0 03 5] Jii±, 05K:tet,»-c«. *-v;u:^^ccj: 
•SffiiE:^)£k:-:3t»-CP!|7Kt/c*i. vi»x*ffll,i-C 1 8 0 30 
SSffiR±?r;^Ki 2 os««:3-SA;'3-r.S:^=&<!;ti 

aif^3iatrSr*-a--5.ci*ir#*c<!:«g^*-cfc 

[0 036] iJcKi. ^mmm,^-r?>icmisb'cmmtj:. 

«llSit">C^*>P)©ffif8R*<iEJiply^HT4#SK-3tf. H 
lim*>^©iS:S{c^fcor». ^l-r'<#*fm«*^ 

^aB©**K:3?oair<!:^^«c. *©jso». mmt^ 
<b'. sta*t^*©*>©jc*tLrjt^>tti^e«jfl[S-^'if-c 40 

,#,isM^©«iEJ:'? fe. ^mmfy<D^tSit hm^^an. 

«. RM«©H3R^^©ffiS*. tf'Cv*>6©IS(itCCiie-5-C 

tan (e) /efS-r taifft^Ji;:;«c-r-2>tc-:)nr 
iESfftiS(c?9-5rjiiaaJ©j£3^^*i^ii«ciiE*o. -eti 
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8 

f*©<S*4Tlf3'€.4f#<ct». *©i^^. g£»l//ct»i 

c»gaica«>'5^cai<)«:ttmSfft4-J£©«HUT«:Sii?) 
r. *^mifft-Cl 2 0-1 3 0ai2»)*SRSSi#;ite. 

ne*^ ^^B^-c«;x©J:^i^c^ia?rfflt,^r-5-©PS#* 
$^1 6oaao*ret#o-cii^o ^*x«. S4©ii-p 

roc7K:*jl,irf--:?';UgP8©7'-5'^ifefiS^S(C^/c 
0 = arctanC (R/Ro ) • (71/2) D 

©RK. |^igiiifSt»'C»*M*<fr6A;'3ffiS i , j 

R = sqrt ( i * + j » ) 

^f<iAUrf#fc«;*>Otc. iSO^j^-a, 06 ©J; ^ 

ffi«ttS7©J:-5ti:)&:0. **g|5©M/|N^Jf ^J22 
aJ©SS'i:ffi;A*}f 3 ^■c^pe^ss?:^ < r-s C i*5-C 
#4. 06. Siy^7©«»©ftiKCc8SiL^nfc»^K 
». «*gR<t^iagP©iiieaj£A^©S!)^*g9;S-rSA:«f) 
©ffi:g©^!8[-C*<9. K=0. 0©^. m6<DmM<DJ: 

'>K.mmi3iL. K=o. 2©^. ^^m^i^m. k= 
0. 8©B$, t^^if4l*g|5<^:jl23l^©t^£^»©:A:^$*i>'^* 
5>;^-rs*i. ia6-c*iJSJ:^{c. A::^MS©«i*©*> 
©J:0 4)/h3t>fii%±se;«:RA-r«.c<!:«:j;i3. 07© 

26. ctI'l:^gp©1^s^»*iA#<^*3nsc^«as:^st>■cl5^ 

BJ-r'5>jg*>^ct,^ C©C<!:W07©±t?». ;X©J:^Cc 

K = o©*-::^^3:c^''l:^aJf^|ls^f m*^ 
©fcis©^^k-cK^!»-axo^^*iA# < ^{t-r-5/c46iS^ 

tmm^ii::Ksiii>ct(,cKtmri>, -?-ti*iK©ci<t« 
*'C»a5©«*4*tia-?>*>«:^c«:*ri^«:. S2gp©««4 

[0037] iii«iillg(co(,^t:iftHj-r So — fiS 
Stft:^' ^ 9 »jl!B)M©^#icittl^iSWKgX 0 It 

*5SI|-C*)'3. c©fcJ6^#©lHlO«:-?'-^Mt<^-rHSJO{^ 
W6n.5c<bfc^(,». C©J:^J5:Jt^. C0 0 3 6)-C 

turn Ltcmmiio^Ki<j>mm. mjim<Dm'i^mi)mt s 

©>*i©7K^©Si,»iS!. 0»A«lffiT<i:itaD*iS-rSi^*«^ 
•¥>i4«i)tc%ori<iS<!:. *©ieiei©«i4*JS2SPr:§iilS 

•5. c©3l^K:*f^-5*tmtL.'r«. f— :r;i'SP8«:ie 
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cti'C>*ao. ^^oiaBccsit^cii^iHiKfi.h or, f-- 
T'jKD^^sa® 2 iXTc^ffi* ijy^mK) imotm^ 

[0038] 

*(D © «^ 6 ti Aj: I ^ ©« n/c5S!)m*5ff 6 h S o 

7=— :?';l'3|5{CBifia^ * y t IHI D T i' -fe ;^ dit A© S R A 
K:«jf'p-?g©3ii-.5C<b*5-C*4©-C. ^:^«liii4«r> 

i>1fih. h©it:^;&m5C<t*s-C*-5. 

®a«©u>x3s^pjttJtc*^^B. mifft*5g5r+gi 
u>x (mKu>X) ©!ijE«:*-,r(i. nHi^iffiiE 

#l±ir|t-2.fci&, *y^<!:U>X©ffi*^t)-a:iiM^:^ 
^{ciRiR-C*, ji^©U>X32lft^fi6C:*^74ffiffl-r 

t7!)iDj«6-c*i5. *©»isji3x h©HiM*iaec 

®c©lll8K:J:n«. fiB^©)[£«HU>X (3HISU> 
X) ^rigfflL-C'b. u>X©ia:lf-K:j;"5^©3fe^tS©;*c 

jSS{ci£tt»u>X (3f^llBu>X) -rUfiiSti/ciafiiAi 
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©*sa«-rirs. 

®tti*gi5<t^iaSI5©liiffljSi>'h. ^t,»««fc»c*%e,«K:iB 
-SSSJa2S|5©i6i5'4i^f 4CtK<fc»)> iS&lItt 

10 Sm©fii*ttStc^H • ^^bS-ti-ec i-C^atc^Jgr 
^i>*^h. ^^iJ©J?S*#JKlb?c< itm^X-A^ltg 

ix»3Ww©^*se^^^*?R'R-rs©-c> K«3f*wx*B 
llf*-c*«5. 3i^oiE«iJ5:lii»4f#4£:i3&st?*«. c© 

#IS«7^- :^^v©rt^*ill^t- ■2.l9:Pg©l![^?ll»©*T 

ct«:tK:S^t?tr*4)©r*Sci«. m'itxhti 

20 

[affi©fi#>5:IJiB^] 

[an C©^WH:^-5iStS3ftt<b]|[llgU>XBi»i© 

[02] c©i6§g(c(^smigu>Xiitfe5:i2;if-CRia^ 

[03] c<Dmi^nv:.%i^n^mtnm.iy-'^t<o^% 
[04] c©B?B{c^so:taH*^-7i?g©«^=&^n-r 

30 [05] CC^B^tC^^SjAmU^^^^gtCfcWSgi?^ 

©iiiE:^ffi©-g|j^^-ri»Bj0, 

[06] C©l«B^K:^^,A:^))i«<!:<S«$^]^S<t©K^ 
[07] C©|EajCci^SA*S^i*jAffi^<!:©P^5: 

[!RF-^©ift?^] 

1 ^ysu>x (iKmsu>x) 

3 A/D^SB 

40 6 

7 -r-f ^^a:/I3•fe"y•^^ <TKux9iS¥^S) 

8 ^-:/;bSIJ (T K UX9Ke#®) 
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